Introduction and Background
The coastal ocean in the vicinity of Cape Hatteras, North Carolina, is characterized by a complex flow regime. Wind forcing, changes in coastline orientation, variable bathymetry, and along-shelf and cross-shelf horizontal pressure gradients caused by both sea surface slopes and horizontal density gradients contribute to that complexity. Here Mid-Atlantic Bight (MAB) and South Atlantic Bight (SAB) shelf waters meet, and a large freshwater influx enters the coastal ocean from the landward edge [Manning, 1991] . Gulf Stream meanders progress past the cape [Glenn and Ebbesmeyer, 1994a] , possibly decaying and importing slope water into the coastal regime [Lee et al., 1991 ] . Gulf Stream filaments overwash the narrow shelf and participate in var- One integrated way to address the net effect of these processes is through the assessment of volume transport. Volume transport on the continental shelf near Cape Hatteras is of interest for a variety of reasons, spanning essentially all subdisciplines within coastal oceanography. In recent years, proposed gas and oil drilling sites on the shelf and slope have made the oceanographic regime there of particular interest to geologists, ecologists, and environmental scientists. It is a region of biological significance, as many fish and other fauna utilize the adjacent Albemarle and Pamlico Sounds and the nearby Cheasapeake Bay as nursury grounds. Some of these species spawn on the midshelf to outer shelf, far removed from the coastal and estuarine regimes into which their larvae must migrate [Checkley et al., 1988; Cowen, 1991, 1996; Stegmann and Yoder, 1996; Quinlan et al., 1999] . It is also a region where interest has focused on the flux (or lack thereof) of particulate organic matter to the open ocean [Walsh et al., 1988; Biscaye et al., 1994] .
In this paper, along-shelf volume transports across three cross-shelf lines on the continental shelf near Cape Hatteras are calculated from moored current meter data over a continuous 24 month period. The along-shelf transport convergence has been calculated and has been used to infer crossshelf transport, assuming continuity and no flow through the shoreward boundary. Transport and transport convergence have been related to wind and Gulf Stream forcing and to variability in sea level at the coast. The data used in this study were collected by a multiinstitutional team funded by the Minerals Management Service [Berger et al., 1995] . Fifteen mooring locations across and along the Cape Hatteras shelf and slope were maintained from March 1992 through February 1994 (Figures 1 and 2 ). These moorings were situated along three cross-shelf lines, designated from north to south as lines A, B, and C, and along one shelf edge line oriented north-south, designated line D. Full details of the deployments and data processing are available in a series of data reports prepared during and after the project [Berger et al., 1995] . Other components of the project included periodic hydrographic sections, drifter releases, and collection of satellite sea surface temperature imagery. Preliminary findings were summarized in a technical report at the conclusion of the project [Berger et al., 1995] . Details of the along-shelf transport calculations are as follows: Current meter records were 48 hour low-pass filtered using a Hanning filter and subsampled to 1 day intervals. Gaps in the data were filled by using data from the same mooring location when possible. Nearby moorings from the same mooring line were used when no information was available at the same mooring location. For exam- Table 1 , rounded to the nearest m 2. A more sophisticated weighting scheme could have been devised, taking into account the average bottom slope between mooring locations. While the coarsely defined bottom weights used here will affect the absolute transport and convergence numbers to some degree, they do not affect the major results concerning transport and convergence variability or the coherence of those variables with the relevant forcing functions. For mooring lines A and C, Table 1 In addition, the B3 mooring, in particular, was problematic, as discussed in section 2.3, by its close proximity to the Gulf Stream and in the extreme gappiness of its upper sensor (Figure 4) . It was therefore advantageous not to make the spectral results contingent on the quality of the B3 data. In fact, spectral estimates calculated using the shelf-wide estimates of transport (not shown) show similar results to those discussed below, despite the above concerns. Further spectral analysis using only the relatively complete middepth sensors from the midshelf moorings (A22 and B22) show results that are clearly consistent with those discussed below. Cross spectra between CHLV2 wind and A2 transport or between DSLN7 wind and B2 transport show high coherence across a broad range of frequencies from 0. 
TRA2 is along-shelf transport at mooring A2; VcuLv2 is alongshelf wind at C-MAN station CHLV2; GSpr is the pressure from the 100 m depth instrument package at mooring B4, used here as a proxy for Gulf Stream distance offshore; Evals are eigenvalues. (Figure 17) . However, the nearshore convergence shows strong coherence with transport at mooring A1 across a broad band of frequencies but poor coherence with transport at B 1 (Figure 20) .
Suppose that the transports at A1 and B 1 are each composed of two parts, some part that is well correlated between lines A and B and of equivalent magnitude between them (presumed but not required to be predominantly wind-forced, subscript w), and some other excess part that is not coherent between the two mooring lines (subscript o): A1 = Alto +A1o, and B1 = Blto +B1o, with Alto = Blto. This should be especially true in the frequency bands where transports and winds are most coherent. Then the convergence in a given frequency band is Unvl = B1w+B1o-A1to-A1o = B1o-A1o. The coherence between transport across either line and convergence at a given frequency should then be a measure of the contribution of this excess (presumably non-wind-driven) part of the transport. Stated another way, if everything added to the box at a given frequency at one end is subtracted at the other end, no convergence at that frequency should result, and no coherence between transport and transport convergence would exist at that frequency. What coherence does exist must be due to the part entering the box at one end with no matching component at the other. In the nearshore case currently under discussion the convergence is highly coherent with A1 transport over a 
